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(57) [Abstract] 

[Problems to be Solved by the Invention] 

performance of polysulfide polymer being added by 
performance of original rubber,until recently oil resistance* 
gasoline or other gas permeation resistance* antiweathering 
agent and ozone resistance of further are 
improved, furthermore offer rubber composition where 
fabricability is improved. 

[Means to Solve the Problems] 

average number of bonds of sulfur exceeding 2 in polysulfide 
polymer where rubber at least 1 kind 100 parts by weight and 
terminal which possess double bond, crosslinking doing and 
can become the elastomer do not have thiol group, polysulfide 
polymer which is shown with General Formula (1) which is 
repeated with 6 or fewer 

R 2 SR' (SxR 1 )nSR 2 (l) 
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(However as for x exceeding average 2, as for integer,, n of 6 
or fewer as for integer 0 R 1 to 1 to 5 0 oxyalkylene group 
and/or oxygen number of alkylene group and/or carbon 
number 2-10 of carbon number 2-10 as for polyoxyalkylene 
groupo R 2 2 - 20 does not include SH, hydroxy group* vinyl 
basis, possesses functional group of at least 1 kind which is 
chosen from silyl group. ) 

crosslinkable rubber composition 0 which consists of 10.0 - 
100.0 parts by weight 

[Claim(s)] 
[Claim 1] 

average number of bonds of sulfur exceeding 2 in poly sulfide 
polymer where rubber at least 1 kind 100 parts by weight and 
terminal which possess double bond, crosslinking doing and 
can become the elastomer do not have thiol group, polysulfide 
polymer which is shown with General Formula (1) which is 
repeated with 6 or fewer 

R 2 SR' (SxR 1 )nSR 2 (l) 

(However as for x exceeding average 2, as for integer D n of 6 
or fewer as for integer Q R 1 to 1 to 5 0 oxyalkylene group 
and/or oxygen number of alkylene group and/or carbon 
number 2~10 of carbon number 2—10 as for polyoxyalkylene 
groupo R 2 2 - 20 does not include SH, hydroxy group* vinyl 
basis, possesses functional group of at least 1 kind which is 
chosen from silyl group. ) 

10. 

crosslinkable rubber composition which consists of 0 - 
100.0 parts by weight 

[Claim 2] 

It is a polysulfide polymer which displays liquid state in room 
temperature where polysulfide polymer which is shown with 
General Formula (1) is molecular weight 200-15,000 and 
rubber composition which isstated in Claim 1 which is 
made feature 

[Claim 3] 

polysulfide polymer which is shown with General Formula 
(1) it is a polysulfide polymer where the R 1 of General 
Formula (I) is shown with Formula (2) and rubber 
composition 0 whichis stated in Claim 1 or 2 which is made 
feature 

-C 2 H 4 OC n H 2n OC 2 H 4 - (2) 
(However n is integer 1 - 2. ) 
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Sp cification 
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[0003] 
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[0004] 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, average number of bonds of sulfur in repeat 
unit exceeding 2, Jj# U returning it possesses polysulfide 
polymer and double bond which are obtained with6 or fewer, 
crosslinking does and crosslinkable which consists of rubber 
at least 1 kind which can become elastomer £ it regards 
rubber composition. 

[0002] 

[Prior Art] 

But until recently polysulfide polymer and double bond of 
solid it possesses,crosslinking doing, combining rubber which 
can become elastomer, asfor rubber composition which 
becomes small quantity it was used is required oil resistance 
as modifier of rubber of transmission of field, gasoline or 
other gas which, because it is a solid, there is a problem in 
fabricability sufficient without showing performance which is 
expected, it was. 

[0003] 

[Problems to be Solved by the Invention] 

As for objective of this invention, performance of polysulfide 
polymer being added by performance of original rubber, until 
recently oil resistance % gasoline or other gas permeation 
resistance * antiweathering agent and the ozone resistance of 
further are improved, furthermore it is to offer rubber 
composition where fabricability is improved. 

[0004] 

[Means to Solve the Problems] 

average number of bonds of sulfur exceeding 2 in polysulfide 
polymer where rubber at least 1 kind 1 00 parts by weight and 
terminal where these inventors result of diligent investigation, 
above-mentioned objective of this invention, has double bond, 
crosslinking doing and can become the elastomer do not have 
thiol group, polysulfide polymer which is shown with General 
Formula (1) which is repeated with 6 or fewer 

R 2 SR' (SxR 1 )nSR 2 (l) 

(However as for x exceeding average 2, as for integer,, n of 6 
or fewer as for integer Q R 1 to 1 to 5 0 oxyalkylene group 
and/or oxygen number of alkylene group and/or carbon 
number 2-10 of carbon number 2-10 as for polyoxyalkylene 
groupo R 2 2 - 20 does not include SH, hydroxy group, vinyl 
basis, possesses functional group of at least 1 kind which is 
chosen from silyl group. ) 
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i o.o~i oo.o msepfrbtc&S! *g °imu3J*Mf$. 

[0005] 

;U7T-fK«#{ti:«)1»Jg«#«)«l«*tr* 
[0006] 

t 6 6iT-cnya44i*-**(i)-e*4*i*i# 

[0007] 



It is achieved to industrially it was ascertained profitably with 
crosslinkable rubber composition, which consists of 10.0 - 
100.0 parts by weight. 

[0005] 

maximum feature of this invention, it possesses double bond, 
crosslinking doesand it makes composition of certain 
proportion of rubber and specific polysulfide polymer which 
can become elastomer, oil resistance and gasoline or other gas 
permeation resistance are togetherimproved by , furthermore 
there is a point which offered the rubber composition where 
fabricability is improved. 

[0006] 

[Embodiment of the Invention] 

Regarding to this invention, average number of bonds of 
sulfur exceeding 2, it canacquire specific polysulfide polymer 
which is shown with General Formula (1) which isrepeated 
with 6 or fewer, with below-mentioned method . 



-S(CH2CH20CH20CH2CH2S2)nCH 2 CH 2 OCH 2 OCH 2 CH2S- 
VmZft6(n=\~50)/*b i Jyt*O)#mftVt& 2466963 \Z 



[0008] 

sh »-efc*7K'J*;u77-fK«* 
x*H*A< sh K-cfcft*y*;u77-fK«* 

fclc 2-fcKP*vX5 L ;U7$UU-k2-fcKP* 
[0009] 

*«»4<tf--JU»Tft«* , J*^77-fK« 
£ftl*5fc48£A< sh *-cfc4#'j*;u:77*fK 

h'Jx^U7S>«<7) 3 j»75>* SSllD-rSCirr* 

x*«*^ sh afrc**iteyiJ-;i/77-fK«* 



[0007] 



First, usually, skeleton -S is chosen from midst of 
polysulfide polymer which is stated in U.S. Patent 
2466963 of (n=l~50 ) Patrick and others which is 
shownwith (CH 2 CH 2 OCH20CH2CH 2 S2 ) 
nCH 2 CH 2 OCH20CH2CH2S- as elemental raw 
material, number of bonds of sulfur is 2. 

end group of polysulfide polymer where this end group is SH 
group is designated as hydroxy group, vinyl basis or silyl 
group. 

[0008] 

polysulfide polymer where end group is hydroxy group is 
acquired easily by adding ethylene oxide or propylene oxide 
or other oxygen atom-containing cyclic ether chemical 
compound to polysulfide polymer where end group is SH 
group. 

In addition it is acquired to polysulfide polymer where end 
group is SH group easily 2 -hydroxyethyl aery late. 2- 
hydroxyethyl methacrylate or other vinyl it reacts with basis 
with . 

[0009] 

polysulfide polymer where end group is vinyl basis that 
organic compound for example allyl chloride whichpossesses 
vinyl basis in polysulfide polymer where end group is SH 
group and itreacts is acquired by fact that triethylamine or 
other tertiary amine of equimolar is addedeasily. 

In addition it is acquired to polysulfide polymer where end 
group is SH group easily diacrylate is added with . 
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[0010] 

<*l4*ffig*< sh SXI4 oh »Trfc3*°y-*;u 
«ill*MJxHrS/ iU-fV*>7*-h 

[0011] 

s**.r 6 eiT"cnya**i4-itt*(i)Ty»4*i 
6ft£<j>*°y^;u:77^KS£&i4, *<i/c» 

ju»'e*ft±B# | J*ju7T-rK«*#i=, 7^ 

*y«»Ttt«£jSilDLTSl£ 40-H0 deg C, 
» £L<I4 60-95 deg C, £JEB$R5] 10 #~9 B# 

2 *as.r 6 a-Ffc-r «fcoTf»* 

^C^7JU*Ultt»l4iI*hUx^U75>*<B 
75>Hj3«kt;*^>tt3E*«IIB»6<ttt3*i 

So 

100 B«»|Z»LT 0.02-5.0 «B».»*L< 
14 0.1-2.0 Mg|iT'fc3o 

[0012] 

5AhT-(cfty5S3 AtLT 14, **8:3 A, ? 
Jyi>iA, -f y?U>=TA. ^yi>-Xf 
b>=fA, :?$vX>-7£'jDxHJ/UP*A&tf 
(XI4)*<D*»=fA % WfrzSJ** /\P^>fc* 

+ifc^;u=f Aaf(D/\py>ftp a. xt°^p 

PfcK'J>=f A, x^U>-"^Ptf UV-^tK'J^, x 

x^5/KJA*4<*lf6*i*. 
[0013] 

]S<A*o«14<&«L^A«*l4^*yx>-x* 
U>zfA, ^vXV-T^UDxHJjua A&tf 
(XI4)*a>*S&=fA* A. /\P>fMb£ 

4ifc^;i/JA*0/xny>ftJA, xt^p 

PtK'J>3 A. IfL/>.^PtfU>^'j7 % x 

W*n«^AO)aBJA(cttffl-r*Ci:t,ttlf* 
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group is SH group easily diacrylate is added with . 
[0010] 

polysulfide polymer where end group is silyl group is 
acquired easily by doing the organic compound for example 
triethoxy 3- professional peel isocyanate silane or other 
isocyanate silane, epoxy silane or other addition reaction 
which possesses silyl group in polysulfide polymer where the 
end group is SH group or OH group. 

[0011] 

average number of bonds of sulfur which is used with this 
invention exceeding 2,adding sulfur under alkali catalyst to 
above-mentioned polysulfide polymer where end group which 
is acquired in this way is hydroxy group, vinyl basis or silyl 
group,temperature 40- 1 1 0 deg C , preferably 60-95 deg C , 
reaction time 10 min~9 hours, preferably 1-3 hours it treats 
specific polysulfide polymer which is shown with General 
Formula (1) which is repeated with 6 or fewer, number of 
bonds of even sulfur exceeding 2, it makes 6 or fewer, it 
canacquire with . 

alkali catalyst usually triethylamine or other amine and 
anionic exchange resin etc is used here. 

catalyst amount which is used is 0.02 - 5.0 parts by weight, 
preferably 0.1-2.0 parts by weight vis-a-vis polysulfide 
polymer 100 parts by weight. 

[0012] 

Regarding to this invention, it possesses double bond, 
crosslinking does and the hydrogenated rubber, butyl 
rubber, halogenation of natural rubber, butadiene rubber, 
isoprene rubber, butadiene-styrene rubber, 
butadiene-acrylonitrile rubber and/or it can list butyl rubber or 
other halogenated rubber, epichlorohydrin rubber, 
ethylene-propylene- £ polymer, ethylene-vinyl acetate 
copolymer, carboxy rubber, epoxide rubber etc which is 
done as rubber which can become elastomer. 

[0013] 

Especially because compatibility for polysulfide polymer to 
be high and hydrogenated rubber, butyl rubber, 
halogenation of rubber for example butadiene-styrene 
rubber, butadiene-acrylonitrile rubber and/or where polarity 
is high shows performance where butyl rubber or other 
halogenated rubber, epichlorohydrin rubber, 
ethylene-propylene 3* polymer, ethylene-vinyl acetate 
copolymer etc which is done is more desirable are convenient. 

In addition, it is not something which also using for 
improvement rubber of dynamic vulcanization rubber which 
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[0014] 

r 6 6iTTiiy«i*i*-«sc(i)-e***i«» 

A lOOSSePlzftLT 10.0-100.0 aagPT'fc-i) 

io.o wM.®*mT-$>z>t. *%woffim<D® 
gzftttmzzttfvzT. t-fc, ioo.o mssp 

[0015] 

JnttttffiL $K<b#J* fc«fctf 

[0016] 

toflHWiLTii, Kit. ^h^^u^^Av 

iDfiMEit*H£LTtt. N v^d^vJl/ 2 K W 
[0017] 

ttteaa.-cii^n-fexfr-ou. mm*. 

[0018] 

;Uk ^UKd^^* P— 7»S* £M)£-@1E 

■iswfa-^ no>*r*k 8 

M*tt« ftWA, VIKIfcgtt* JiU 

[0019] 



is used as thermoplastic elastomer obstructs. 
[0014] 

Regarding to this invention, average number of bonds of 
sulfur exceeding 2, it isnecessary to be 10.0 - 100.0 parts by 
weight vis-a-vis rubber 100 parts by weight where amount 
used of specific polysulfide polymer which is shown with 
General Formula (1) which isrepeated with 6 or fewer, it 
possesses double bond, crosslinking does and canbecome 
elastomer. 

10.0 When it is under parts by weight, satisfactory not be able 
to acquire the desired effect of this invention, in addition, 
when it exceeds 100.0 parts by weight, there isa possibility of 
impairing rubber intrinsic characteristics. 

[0015] 

zinc oxide (zinc white ) furthermore when depending, other 
vulcanization agent* vulcanization accelerator* 
vulcanization aid* softener* and filler to rubber 
composition which depends on this invention, may be 
contained. 

[0016] 

As vulcanization agent, you can list sulfur, tetramethyl 
thiuram disulfide etc. 

As vulcanization accelerator, you can list to Ncyclohexyl 2 
benzothiazole X jp 1 1 k Aj amide or other thiazole 
compound* diphenyl guanidine or other guanidine 
compound* tetramethyl thiuram disulfide or other thiuram 
compound* and zinc dimethyl dithiocarbamate or other 
dithioic acid salt compound etc. 

[0017] 

You can list process oil* lubricating oil* paraffin* coal 
tar* castor oil etc as softener. 

You can list carbon* calcium carbonate* silicate etc as 
filler. 

[0018] 

rubber composition which relates to this invention, is 
applicable in material* packing* buff element* damping 
material* vibration damping rubber* electric cable 
insulator* golf ball* and rubber sheet etc of various 
industrially rubber article for example cable guard* 
conduction belt* V-belt* belt conveyor* roll coating, 
automobile * bicycle or other tire tread* tire carcass* tire 
side wall and tube* shoes. 

[0019] 

[Working Example(s)] 
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[0020] 

M^M.mS,^ LP3)lcttfl;i*u>*ft*D-r 

*Cfcl=J:y3l5«l* SH Sfrb OH SlCg&L 
fc. 

CCDtK'JV 75gr l=ttfttt$ 22gr iHJX^UT 
5> 0.1 3gr £ 200ml a)**7^#SllCAtLT;g 
#\ 90 deg Ct'4 ftMiB££tlt{f L#tlfe0>& 

C(DI1*'4 OH 5S4Ht<D^'J-9-;U7T'rK«^«:<D 
25 deg C (Dttgli 27^-fXlC*tLT, £fi£!&|0> 
ttJSIl 89 ^-fXt&cfc. 

[0021] 

^vXV-T^'JP-h'J^U^A 90 MSk± 
IB^'J-y-^T-fKa^ lOSSSB.BUbfilS 

5 itssik 5?^>*/^T*y-;us?-y-;u7T-f K i 
Sggfl. *>J:1/Xt7'J>8? l SSftte 2 
;i/T?«y, 160 deg C.30 #Miiaflltet»- 

fc. 

JIS6301 iCftoT^liSllSLfco 

XffiCK^ttT? J1S6300 iCft-oT+iT^M- 
T" 160 deg C -eOftHIRBfcUio 

ttfcyi=«lt* 1.5 BftflttJHL. ^*S?i>- 
T^'JO^MJJUa A£ 100 MSBtefflLfciilfl- 



X±iE 2 *>^;KDB attfffilli* Lfc. 



$£niiTiEa i ©ay-efcofc. 

[0022] 
[*1] 
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Below, with Working Example , this invention is explained 
concretely, but the this invention is not something which is 
limited in these. 

[0020] 

terminal from SH group was converted to OH group by 
adding the ethylene oxide to [Working Example 1 ] 
polysulfide polymer (Toray Thiokol Co. Ltd. (DB 
69-079-161 1 ) make, tradename LP3 ). 

Inserting sulfur powder 22gr and triethylamine 0. 1 3gr in 
glass container of 200 ml in this polymer 75gr, it mixed, 
continued 4 hours mixtures with 90 deg C and acquired 
transparent liquid of reddish brown. 

As for viscosity of 25 deg C of polysulfide polymer of this 
starting material OHterminal viscosity of product was 89 
poise vis-a-vis 27 poise. 

[0021] 

It kneaded butadiene-acrylonitrile rubber 90 parts by weights 
above-mentioned polysulfide polymer 10 parts by weight* 
zinc oxide 5 parts by weight* di benzothiazole disulphide 1 
part by weight* and stearic acid 1 part by weight with the 
two-roll mill, 160 deg C* 3 0 min vulcanized this. 

Following to JIS 6301, property measurement it did. 

In addition following to JIS 6300 with same proportion, it did 
thevulcanization test with 160 deg C with Curastometer. 

sulfur 1.5 parts by weight was used in place of 
above-mentioned polysulfide polymer as comparative object, 
100 parts by weight other than using butadiene-acrylonitrile 
rubber, sample which ismade completely same as description 
above was obtained, property measurement was done in same 
way, in addition vulcanization test was done with 
Curastometer. 

In addition oil resistance evaluation of above-mentioned 2 
sample was done. 

Result was sort of below-mentioned Table 1 . 

[0022] 

[Table 1] 
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®*(Hs JIS A) 4 7 

SI&&$(kg/co 2 ) 5 4 

##(*)• 6 3 0 

100XSI*j6Kkg/cn 2 ) 10 

300X5lfcM(kg/cm 2 ) 1 6 

Rtttttttt(JIS No. 3d 100tx3Q) 

pmsutm {%) +22. 



[0023] 

[Hififfil 2]#* 5 2500 Jfttf 4000 <D7fsi)V)l? 

LP2)lcB<bx^U>*f*HP-r*CtlCj:y**||| 
t SH OH Slz£&L, #*tK'JV a &tf 

CCDtf'JV alOOgr lC«Sltl»5R 19gr th'JX^U 
75> OJgr £ 200ml (Drtf^^SllcAftT;! 
if, 90 deg C -C 2 B#K;I^*mfTL#*ife(7)S 

c:a>4rt8re&5 oh *»1?U^;U7 WKS 

c CD 25 deg C (DttSI* 429 

fco 

*fc % C<7>*°'JT blOOgr Ktftfttt* lOgr fcMJ 
X^;UT5> 0.3gr $ 200ml (Dtf 7*Ml= A*l 
TSlf % 90 deg C "C 2 B#fH;I££^frL**lfe 



c<J!>£j#Hn?fc4 oh sRJKDTK'J-y-JU^r-f KB 

£i* d 0 25 deg C (D&JSI* 750 XT'fco 

fco 

[0024] 

^vx>-7^«Ja-h'j;u=rA 90 Sfigfl,± 
IWJtf^7r-fK«*f* cio aggp,i£<bffi 
ft 5 MSB, v^aA+v^K>7f7^ 
v^;l/7WK l MSB. i SI 
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4 8 

5 1 
8 3 0 

8 

1 2 
+ 2 7 

As for rubber composition of this invention where polysulfide 
polymer is added, tensile stress* oil resistance issuperior, 
understands . 

[0023] 

terminal from SH group was converted to OH group with 
[Working Example 2 ] molecular weight 2500 and adding 
ethylene oxide to polysulfide polymer (Toray Thiokol Co. 
Ltd. (DB 69-079-161 1 ) make, tradename LP2 ) of 4000, each 
polymer a and polymer b were acquired. 

Inserting sulfur powder 19gr and triethylamine 0.3gr in glass 
container of 200 ml in this polymer a lOOgr, it mixed, 
continued 2 hours mixtures with 90 deg C and acquired 
transparent liquid of reddish brown. 

Furthermore 2 hours vacuum outgassing were done with 
temperature. 

viscosity of 25 deg C of polysulfide polymer c of OHterminal 
which is this product was 429 poise. 

In addition, inserting sulfur powder lOgr and triethylamine 
0.3gr in glass container of 200 ml in this polymer blOOgr, it 
mixed, continued 2 hours mixtures with 90 deg C and 
acquired transparent liquid of reddish brown. 

Furthermore 2 hours vacuum outgassing were done with 
temperature. 

viscosity of 25 deg C of polysulfide polymer d of OHterminal 
which is this product was 750 poise. 

[0024] 

butadiene-acrylonitrile rubber 90 parts by weight, 
above-mentioned polysulfide polymer c 10 parts by weight, 
zinc oxide 5 parts by weight, cyclohexyl benzothiazole 
disulphide 1 part by weight, stearic acid 1 part by weight. 
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*5<fetf*-7fC>^^^(HAF)30 Sggfl£ 2 

*p-;u-ea!y. 160 deg c,6o ftfetomtt 

tZo 

»£±IBtf'JtfJU:7WK«*tt d20 fiSSflt 

o>a**. fccki/^vx^-r^ijp^h'j^ 

A 70 Sg^<t±!B*°^;u:7WKS£ft d30 
[0025] 

£*0>tt*>yi=ttJt£ i.5 
(^-h^isasj* tp95)io ms6Bumi*± 

160 deg C. 15 #IHi]D«te1*fc 0 
[0026] 

$ssiiTiE« 2 o>ayc*ofc. 

[0027] 

[a 2] 



8 2 



and carbon black (H AF ) it kneaded 30 parts by weight with 
two-roll mill, 160 deg C s 6 0 min vulcanized. 

In same way, it vulcanized concerning of 
butadiene-acrylonitrile rubber 80 parts by weight and of 
theabove-mentioned polysulfide polymer d20 parts by weight 
blend of blend, and butadiene-acrylonitrile rubber 70 parts 
by weight and theabove-mentioned polysulfide polymer d30 
parts by weight. 

[0025] 

On one hand, sulfur 1. 5 parts by weight* 
butadiene-acrylonitrile rubber 90 parts by weight* and 
plasticizer (Morton supplied tradename TP 95 ) other than of 
1 0 parts by weight as description above 1 60 deg C* 15 min 
vulcanized composition whichconsists of other combination 
of same ratio in place of theabove-mentioned polysulfide 
polymer as comparative object. 

[0026] 

property measurement was done concerning sample of 4 o 
which it acquires. 

Result was sort of below-mentioned Table 2. 

[0027] 

[Table 2] 













c (1 0$) 


d (2 040 


d (3 09) 




BSCBs JIS A) 


6 3 


6 0 


5 7 


5 7 


Sl&a* (kg/en 2 ) 


2 8 0 


2 5 1 


1 9 5 


2 8 1 




62 0 


5 6 0' 


440 


5 9 0 




1 8 


1 9 


2 2 


1 6 


3D0«IW«kg/c D ') 


83 


94 


1 1 0 


78 



M0)=f -Mflfifcttli. 100%fc«J:tf 300%(D3IS§ 
[0028] 

tf'J-tf-^T-f KSfttt d(30 8P)ft^t 
<Z>itt*tt*ttl*tiO>fcOl*T, II? lmm ©2/ 

»b*lfc 2 O0)-tr>^l/$ 15%>*/-;U?I£ 
-YKMfti* d(30 »)«l^0)lt.l»*ttltttL^ 



As for rubber composition of this invention where polysulfide 
polymer is added, 100% and 300%tensile stress is superior, 
understands . 

[0028] 

Furthermore, sheet of thickness 1 mm was drawn up 
concerning polysulfide polymer d (30 part ) gift and powder 
sulfur gift. 

2 sample which it acquires when permeation test of 1 5% 
methanol blended gasoline is done, 2 times or more it was 
difficult to transmit polysulfide polymer d (30 part ) gift, by 
comparison with the powder sulfur gift. 
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[0029] 

'So 

;u^7-f K«£itt#tf o>#v'J>. 7;i/a-;u» 



In addition, as for former by comparison with the latter 
whetherAkira ozone resistance and antiweathering agent were 
superior. 

[0029] 

[Effects of the Invention] 

It becomes rubber where oil resistance* gas permeation 
resistance* antiweathering agent and ozone resistance are 
superior in the composition of this invention. 

Especially, without losing characteristic as conventional 
rubber it can improve in rubber where polysulfide polymer 
peculiar gasoline* alcohol permeation resistance is superior. 
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